Hsp70 chaperone machine remodels protein aggregates at the initial step of Hsp70-Hsp100-dependent disaggregation.
Exposure to temperatures over a certain limit leads to massive protein aggregation in the cell. Disaggregation of such aggregates is largely dependent on the Hsp100 and Hsp70 chaperones. The exact role of the Hsp70 chaperone machine (composed of DnaK, DnaJ, and GrpE) in the Hsp100-dependent process remains unknown. In this study we focused on the Hsp70 role at the initial step of the disaggregation process. Two different aggregated model substrates, green fluorescent protein (GFP) and firefly luciferase, were incubated with the Hsp70 machine resulting in efficient fragmentation of large aggregates into smaller ones. Our data suggest that the observed fragmentation is achieved first by extraction of polypeptides from aggregates in Hsp70 chaperone machine-dependent manner and not by direct fragmentation of large aggregates. In the absence of Hsp100 (ClpB) these "extracted" polypeptides were not able to fold properly and promptly reassociated into new aggregates. The extracted GFP molecules were efficiently recognized and sequestered by a molecular trap, the mutant GroEL D87K, which binds stably to unfolded but not to native polypeptides. The binding of extracted GFP molecules to the GroEL trap prevented their reaggregation. We propose that the Hsp70 machine disentangles polypeptides from protein aggregates prior to Hsp100 action.